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1.0 INTRODUCTION 

Reilly Industries, Inc. (Reilly) contracted with Remediation Technologies, Inc. 
(ReTeC) of Pittsburgh, Pennsylvania, to perform an engineering evaluation of alternative 
treatment systems for pumped groundwaters at its former wood treating and coal tar 
refining site located in St. Louis Park, Minnesota, which is a Superfund site. A Remedial 
Action Plan (RAP) embodied within a Consent Decree among Reilly, the City of St. Louis 
Park (City), the Minnesota Pollution Control Agency (MPCA), the United States 
Environmental Protection Agency (U.S. EPA) provides specific requirements for remedial 
action of site groundwaters. 

To comply with the provisions of the RAP in terms of achieving groundwater 
treatment objectives, ReTeC, using historic groundwater quality data, performed an 
engineering screening evaluation with biological fluidized bed, ozone/UV, hydrogen 
peroxide/UV, and activated carbon treatment considered as potential options based on 
technical feasibility. In terms of both economical (i.e., capital and O&M costs) and 
technical considerations, activated carbon treatment offered the best alternative. 

On this basis, plus the fact that activated carbon treatment is a proven and 
accepted technology, ReTeC performed treatability testing to provide site-specific 
information related to the technical and economic issues associated with the treatment of 
the pmnped groundwaters via activated carbon treatment. Technical issues related to: 
(i) the extent to which chemicals-of-interest are removed by the treatment system, (ii) 
potential operational issues associated with extended treatment, and (iii) the need, if any, 
for additional controls (i.e., pH control, iron removal, filtration). Economic issues related 
to engineering design optimization of the treatment system in terms of associated capital 
and O&M costs. Such information included: (i) representative carbon exhaustion rates, 

(ii) quantifying required Empty Bed Contact Times, (iii) determining the need for 
additional controls, and (iv) establishing proper hydraulic loading rates. 

Based upon the information developed during treatability testing, it was 
substantiated that a treatment system comprised of pretreatment (i.e., potassium 
permanganate chemical oxidation and sand filtration to remove associated iron and 
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manganese) followed by activated carbon column treatment represents both a technically 
feasible and economically efficient solution for the St. Louis Park site groundwaters. 

An engineering report which provided a detailed conceptual design was issued in 
conjunction with the Treatability Study Report as part of the Plan for Discontinuing 
Sanitarv Discharges at the Reillv Tar and Chemical Corporation N.P.L. Site (Plan). This 
Plan was issued on March 23, 1990 to the U.S. EPA and the MPCA for final approval, 
the following document is a detailed design package for the treatment process with regard 
to equipment associated with that process. The battery limits for this design package are 
defined as being the treatment process with regard to the following: 

detailed specifications, 

utility requirements, 
space requirements, 
interconnecting piping, 
general arrangement, and 
system interface. 

This detailed design package specifically excludes items which are not considered ReTeC's 
area of expertise (i.e., building design, civil engineering, electrical engineering, etc.) 

The treatment system as defined in the plan requires the following: 

• a 1200 foot connecting pipe to be installed between the locations of 
weUs W23 and W420AV421; 

• a single treatment system to be located at the W420/W421 location; 

• the primary components of the treatment system include: 

a chemical feed system to add potassium permanganate 
(KMnO^) to the pumped groundwater flow, 

an in-line static mixer to achieve mixing of the potassiiun 
permanganate and the pumped groundwater, 
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a DynaSand model DSF38 continuous backwashing type sand 
filter, and 

two (2) five-thousand pound (5,000 lb.) activated carbon 
columns operating in-series. 

The purpose of the potassium permanganate addition is to chemically oxidize 
reduced iron and manganese species present in the groundwater. This will result in 
precipitation of the iron and manganese as hydroxides with removal firom the 
groundwaters achieved via sand filtration. The coal-tar related organics (e.g., phenolics 
and polynuclear aromatic hydrocarbons) will be removed via activated carbon column 
adsorption. Effluent from the treatment system will meet or exceed all targeted National 
Pollution Discharge Elimination System (NPDES) criteria. This treated effluent discharge 
will be routed from the site to Minnehaha Creek via the South Oak Pond storm drainage 

system. Sand filter backwash water will be discharged to the Minneapolis/St. Paul 
Metropolitan sanitary sewer system. The total design flowrate for this treatment system 
is 140 gpm. 

The anticipated schedule for treated groundwater discharge into Minnehaha Creek 
is September, 1990. Thus, process design, procurement and construction must be 
completed by third quarter 1990. 

Specific areas related to the detailed design of the full-scale system are addressed 

in the following sections. Section 2.0 provides background information associated with the 
project and the site. Section 3.0 provides the detailed design specifications used as a 
basis for design of the full-scale system. Associated drawings are located in Appendix A. 
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2.0 BACKGROUND 

This section provides background information related to: (i) site conditions, (ii) 
preliminary engineering evaluation, (iii) treatability testing, (iv) detailed conceptual design, 
and (v) the schedule of compliance events as presented in the Plan. 

2.1 SITE CONDITIONS 

In accordance with various remedial action requirements for its former wood 
treating and coal tar refining plant site located in St, Louis Park, Minnesota, Reilly 
installed a series of five source and gradient control wells in 1987. Relevant cheiracteristics 
of the wells, designated as W23, W105, W420, W421, and W422, are summarized in Table 

2-1. 

Installation of the wells was specified under the terms of RAP embodied in a 
Consent Decree between Reilly, the City, the MPCA and the U.S. EPA. These wells, 
operated by the City, currently discharge to sanitary sewers. As part of a separate 
arrangement between Reilly and the City that is part of the Consent Decree, Reilly must, 
by September 1990, provide treatment to permit discharge to storm sewers. These waters 
will ultimately discharge into Miimehaha Creek, and as such, will require an NPDES 
discharge permit. The RAP requires that the MPCA draft the necessary NPDES permit 
using the anticipated NPDES limits given in Table 2-2. At this time, it appears that W105 
will not require treatment since its discharge meets both the cessation criteria established 
by the RAP and the anticipated NPDES limits given in Table 2-2 [1]. Reilly does not 
intend to pursue treatment of W422 at the present time as this will be addressed by the 
City in conjimction with the City's operation and discharge of the adjacent St. Peter 
aquifer source control well W410. Therefore, the engineering evaluation was limited to 
wells W23, W420 & W421. As illustrated in Figure 2-1, well W23 is located on Louisiana 
Avenue in a pump house along the edge of an open park. Wells W420 & W421 are 
located in a pump house located in a light industrial area, approximately 1200 feet south 
of well W23, at the intersection of Louisiana Avenue and West Lake Street. 
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TABLE 2-1 

SUMMARY OF SOURCE AND GRADIENT 
CONTROL WELL CHARACTERISTICS 

CHARACTERISTICS U23 U105 U420 [c] W421 Cc] U422 

AQUIFER 
PUMPED [a] 

Prairie du 
Chain/ 

Jordan 

I ronton/ 
Gainesville 

Drift Platteville Drift 

RAP 
REQUIRED 
PUMPING 
RATE (gpm) 

DESIGN PUMPING 
RATE (gpn) 

START UP DATE 

TOTAL PAH CONC. 
(ug/l) [b] 

PHENOLICS (4AAP) 
(ug/l) [b] 

50 25 40 25 50 

60 

11/5/87 

190 

10 

NA 

11/5/87 

2.4 

< 10 

50 

1/11/88 

3,800 

330 

30 

1/11/88 

840 

< 50 

NA 

1/11/88 

56 

10 

NOTES; 

[a] - The Drift is the surficial aquifer and is connected hydraulically to the underlying Platteville. The 
Ironton/Gainesville and Prairie du Chein/Jordan are deep, confined bedrock aquifers. 

[b] - Averages based on available sample results through October 1988. 

[c] - These wells are located next to each other and share a cannon discharge line to the sewer. 

< - Designates below limit of detection. 

NA - Not Applicable. 
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TABLE 2-2 

ANTICIPATED NPDES DISCHARGE REQUIREMENTS 

DAILY MAXIMUM SO-DAY AVERAGE 

PARAMETER CONCENTRATION CONCENTRATION^ 

Total Potentially NA 0.31 (0.07/'^^ 
Carcinogenic PAHs (/ig/L)^"^ 

Total Other PAHs Otig/L/"^ 34 17 

Phenanthrene (/xg/L) 2 1 

Phenolics (4-AAP) (/xg/L) NA 10 

NOTES; 

NA - Not Applicable 
- See Table 2-3 for list of respective individual PAHs, 
• Yearly quarterly monitoring may be used in place of the 30-day average, 

fcf - Per MPCA comments to draft Engineering Report on December 19, 1989 letter. 
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FIGURE 2-1 
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TABLE 2-3 

CHEMICALS-OF-INTEREST WITH RESPECTIVE VALUES FOR 
W23, W420 AND W421 

PAIAMCIER TARGET NTDBS DISCHAROB 
CONCEinRA-nONS 

PRABB DO CBEDtfJORDAN 
WSSCWOISCBARaB 

DRIFT 
W420SCWDISC3IARCB 

PLATTEVILLE 
W421SCVD1SCIIARCB 

POTEiniAU.Y CARCDNXSNIC DAILTMAX. 10DAYAVO.M § AVO. L9SS 093S 4 AVO. L93X U93X f Ava 195% U93X 
(P.C.)PAB(ii|ffJ 

QntaalbM 0 NO ND ND 0 ND ND ND 0 ND ND ND 
Bagn(>)uihasa* 1 ft *>14 NA» NA* 0 ND ND ND 0 ND ND ND 
Ckiym 1 0J83 NA* NA* 0 ND ND ND 0 ND ND ND 

1 0.0M NA* NA* 0 ND ND ND 0 ND ND ND 
1 o.oa NA* NA* 0 ND ND ND 0 ND ND ND 
0 ND ND ND 0 ND ND ND 0 ND ND ND 

(1 llllllllllMI IW 0 ND ND ND 0 ND ND ND 0 ND ND ND 
0 ND ND ND 0 ND ND ND 0 NO ND ND 

T<»lDi«>caUoP.aPAH NA OJl (0.(n)[b] 1 OJTO NA* NA* 0 ND ND ND 0 ND ND ND 

OTHER PAH (op/L) 
2.3-Beax<)raBtt 4 0.0 13.4 7 41.8 198 <38 4 2.4 08 48 

9 SJ 10.9 34Jt 8 137J 89.4 143.1 8 128.0 100.0 134.0 
iBdcoa 9 I8J 0.1 36.3 8 203.4 1138 294.0 8 84.0 44.0 108.0 
Niptalalcta 10 <6.1 23.2 109.0 9 1441.8 1034.4 2288.9 9 300.4 410.2 390.7 
Beaa<b)tUaplM» 9 11.7 3.1 20J 7 112J 47.8 1348 7 43.4 30.1 77.1 
Uola 0 ND ND ND 0 ND ND ND 0 ND ND ND 

9 1A< 0.0 29.4 7 87.4 37.4 1378 3 1.9 0.0 3.9 
9 J0> 3.9 33.0 7 84.9 30.9 1188 7 278 19.4 33.0 

Blpbapi 9 <.a 2.4 9.9 4 18.4 11.7 238 3 38 18 3.4 
10 J.1 2.2 7.9 1 41.7 NA* NA* I 448 NA* NA* 

AoaapWbna 10 20.7 U.1 28J 8 73.8 31.4 93.9 7 18.1 12.7 23.4 
Oibenafeaa 9 IW 4J 14.4 7 27.0 18.4 33.4 3 2.9 08 38 
Flamo* 10 14.4 9.S 19.1 8 21.7 148 29.4 3 3.7 28 38 
DflmaxMnplnM < 1.4 1.1 1.7 2 1.8 0.0 3.4 1 100.0 NA* NA* 
PhmuilBas 2ja 1.0 10 KA 10.3 23.0 4 9A 48 148 3 18 1.1 1.4 
nmliiiiwir 10 2.2 IJ 2.9 0 ND ND 0 ND ND ND 
Asridiw 0 NO ND ND 0 ND ND ND 2 1.1 0.4 18 
Gubnol* 8 2.9 lA 4J 7 47.4 378 37.4 7 14.9 1X1 21.4 
Flopmehe* 10 iA 4;1 4.7 0 ND ND ND 0 ND NO ND 
Pym 10 A4 JJ 3J 0 ND ND ND 0 ND ND ND 

0 ND ND ND 0 ND ND ND 0 ND ND ND 
PeiykoD 0 ND ND ND 0 ND ND ND 0 ND ND ND 

ToulDcwnbloOUwPAH 34.0 17.0 10 2MA 103.9 343J 9 2378J 1480.4 3274.1 9 811.1 4418 9408 

OTHER PARAMETERS (DfA) 

OaACiM I S NA* NA* 1 10 NA* NA* I 7 NA* NA* 
Phaglkt(4-AAP) NA 0.010 1 ouno NA* NA* 8 0L23O O.089 0870 7 08ST 0824 0.049 

TSS 1 2 NA* NA* I 9 NA* NA* 1 I NA* NA* 

NOIESt A«««il«lM»ttwQt»Atpiiii1UA 
NA* - MMAnaedfadBP* 

» - N«^ofd 
ees**wiis«Btr«e» 

AVO - Amt>aT 
USS- L0Mr95S 
UM«- ORpsPSSCaaiawfaMnaUBk. 

r19.1989 
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FIGURE 2-2 
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FIGURE 2-4 
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FIGURE 2-5 
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Referring to Figure 2-2, potentially carcinogenic PAHs were not detected in the 
weU discharges at method detection limits (i.e., reporting limits) ranging between 10 to 200 
/i,g/L; thus, it is not quantifiably known if the anticipated 30-day average target NPDES 
requirement of 0.31 ^tg/L is exceeded or not. To measure such low concentrations, a 
method detection limit of 0.01 /tg/L must be achieved. This is analytically difficult to 
achieve for the site groundwaters in question given the fact that the groundwaters are 
relatively contaminated in terms of other PAH parameters. As cited in Figure 2-2, based 
on quantifiable data, the targeted NPDES requirements of 0.07 or 0.31 /tg/L were 
exceeded on only one occasion with Total Potentially Carcinogenic PAHs measured only 
once at approximately 0.57 Mg/L. This sampling event corresponded to PAH analysis by 
HPLC which was able to detect PAHs at lower quantifiable limits than the GC/MS 
Selective Ion Method (SIM) routinely used by Rocky Mountain Analytical Laboratories 
(Arvada, Colorado) as part of the routine monitoring specified by the RAP. The HPLC 
analysis was performed by Keystone Environmental Resources, Inc. (KER) Laboratory 
(Monroeville, Pennsylvania) as part of ReTeC's treatability studies [3]. The fact that 
potentially carcinogenic PAHs were not routinely detected using the GC/MS-SIM method 
is not an important issue since activated carbon treatment will remove these PAHs to 
levels below 0.01 /ig/L detection. As cited in the Plan, carbon exhaustion will be 
determined by Other PAHs (i.e., naphthalene) and phenolics (4-AAP). 

In terms of the other parameters. Figures 2-3 through 2-5 illustrate that all three 
well discharges require treatment. In terms of Total Other PAH and naphthalene. Figures 
2-3 and 2-4 indicate steadily declining concentrations in well W23. It is not certain as to 
when the discharge quality will drop below 10 /ig/L, at which point W23 could be shut 
down after pumping for at least five years as cited in the RAP. Contrary to this. Total 
Other PAH and phenolic concentrations in wells W420 and W421 have remained steady 
or increased over time, with no indication that they may decline in the near term. As 
cited in the Plan, phenolics were monitored twice in W23 with a detectable quantity 
measured only once, thus no line plot appears in Figure 2-5 with respect to W23. 

The data indicate that the full-scale treatment system design should be capable of 
treating varying influent organic concentrations from all three wells; and should be 
considered as a permanent (a decade or more) instaUation. 
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2.2 PRELIMINARY ENGINEERING EVALUATION 

Given the preceding design constraints and historic groundwater quality data, 
ReTeC performed an engineering screening evaluation with biological fluidized bed, 
ozone/UV, hydrogen peroxide/UV, and activated carbon treatment considered as potential 
options based on technical feasibility. This evaluation focused on: (i) combined treatment 
of W420/W421 with single treatment of W23, and (ii) combined treatment of all three 
wells at the location of W420/W421. In terms of economic considerations (i.e., capital and 
O&M costs), activated carbon treatment of all three wells combined was selected as the 
preferred treatment scheme. Defining a treatment system for the three well discharges 
combined at the location of wells W420/W421 (shown in Figure 2-1) with a connecting 
pipe from W23. 

23 TREATABILITY TESTING 

Treatability testing was performed to further evaluate activated carbon column 
treatment of site groundwaters and provide information to evaluate technical and economic 
issues. Technical issues related to: (i) the need for iron and manganese removal via a 
pretreatment process, (ii) the extent to which site chemicals-of-interest are removed by the 
treatment system, (iii) potential operational issues associated with extended treatment, and 
(iv) additional control processes (e.g., pH control and backwash tanks). Economic issues 
related to engineering design optimization of the treatment system in terms of associated 
capital and O&M costs. Such information included: (i) representative carbon exhaustion 

rates, (ii) quantifying required Empty Bed Contact Times (EBCT), (iii) quantifying dosages 
of treatment chemicals if required, and (iv) establishing proper hydraulic loading rates. 

2.4 TREATMENT SYSTEM DESCRIPTION 

A conceptual schematic diagram of the proposed treatment system is given in 
Figure 2-6. Figure 2-6 is not intended to serve as a detailed process flow diagram. As 

shown, pumped groundwaters from wells W23, W420 and W421 will be combined by 
means of a 1200 foot underground connecting pipe as previously shown in Figure 2-1. 
This connecting pipe will be buried and nm from the W23 location to the W420/W421 
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location and will require passing underneath a four lane highway. Initial engineering 
evaluation indicated that this line will be 3-4 inches in diameter with an adequate pumping 
head already available from the existing groundwater pump at W23. The treatment system 
will be located in the vicinity of the existing W420/W421 pump house. The system will 

be operated continuously to maintain hydraulic gradient control. 

The combined influent from W23, W420 and W421 will pass through an in-line 
static mixer (SM-1) where potassium permanganate (KMnOJ will be added via a chemical 
feed system (CFS-1) at a ratio of 1:1 for iron (Fe) and 2:1 for manganese (Mn). This 
chemical oxidation step will cause the soluble metals of interest (i.e., Fe and Mn) to 
precipitate, forming insoluble suspended particulate matter. The flow will then pass on 
to a continuous backwashing type sand filter where the particulates will be removed via 

upflow packed bed filtration. 

During October 26, 1989, through November 6, 1989, a 40 gpm pilot test of a 
DynaSand continuous backwash upflow sand filter was performed at the St. Louis Park site 
treating a flow proportioned volume of wells W420 and W421. Results of this testing 
support the efficiency of using a DynaSand filter to remove precipitated iron and 
manganese from the groundwater prior to carbon adsorption. A detailed report of this 
on-site pilot-scale filtration test is given as Appendix C to the Engineering Evaluation 
Report included in the Plan. 

For the full-scale treatment system, effluent from the DynaSand filter will flow to 
an equalization tank. Tank contents will be pumped through two downflow, packed bed, 
activated carbon adsorption columns (AC-1 & AC-2). The activated carbon will remove 
organic chemicals-of-interest (i.e., phenolics and PAHs) to levels below targeted NPDES 
discharge requirements. The specific system identified for the St. Louis Park site will 
consist of two-5,000 lb. carbon units in-series. The system is designed for a process flow 
rate of 140 gpm and allows for alternating the lead/lag functions of the two filters. The 
complete system shall be capable of bulk carbon filling, slurry discharge of spent carbon 

and be backwashable. With regard to backwashing, treated effluent will be stored in a 
6,800 gallon capacity backwash water supply tank (T-1) with backwash supply water 

provided to either carbon unit via a 600 gpm backwash water supply pump (P-2). 
Backwash water firom the carbon system will be directed into a 6,800 gallon capacity 
backwash holding tank (T-2). This backwash water will be bled back into the treatment 
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FIGURE 2-6 
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system at a flowrate of approximately 5 gpm via a bleed pump (P-3). Treated effluent 
from the activated carbon column treatment system will be directed into the South Oak 
Pond storm drainage system for ultimate disposal in the Minnehaha Creek. 

Figure 2-6 also depicts by-pass lines for both the sand filter and the activated 
carbon system to sanitary sewer discharge. The by-pass will allow gradient control wells 
W23, W420 and W421 to continue pumping in the event of process failure or equipment 
maintenance. 

2.5 SCHEDULE OF COMPLIANCE EVENTS 

Table 2-4 shows the tentative implementation schedule presented in the Plan 
submitted to the agencies on March 23, 1990. The schedule, as listed, permits for 
construction to occur within a three-month period and initial treatment discharge to occur 
in late September 1990. 
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TABLE 2-4 

TENTATIVE IMPLEMENTATION SCHEDULE FOR 
DISCONTINUING SANITARY SEWER DISCHARGES 

ACriVlTY 

Submit Plan to U.S. EPA and MPCA 

Submit NPDES Permit Application to MPCA 

U.S. EPA/MPCA Comments on Plan 

Submit Revised Plan to U.S. EPA and MPCA 

U.S. EPA/MPCA Approval of Plan 

Submit Detailed Design for U.S. EPA MPCA and City Review 

U.S. EPA/MPCACity Comments on Detailed Design 

Final Detailed Design Drawings and Specifications 

U.S. EPA/MPCACity Approval of Detailed Design 

Issuance of NPDES Permit (allowing 6 months) 

Complete Bidding Process for Construction 

Complete Construction of Treatment Plant 

APPROX. DATE 

No. 21, 1989* 

Dec. 1, 1989* 

Feb. 22, 1990* 

March 23, 1990* 

April 16, 1990 

April 20, 1990 

April 30, 1990 

May 25, 1990 

June 1, 1990 

June 1, 1990 

July 1, 1990 

Sept. 30, 1990 

Note: 
* Activity Complete 
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3.0 DETAILED DESIGN 

This section provides the detailed process design and the detailed general 
arrangement for the equipment along with building requirements. 

3.1 MAJOR EQUIPMENT ITEMS 

The major pieces of equipment cited in Figure 2-6 are further discussed in Table 
3-1. The general specifications of each of the major items are b£ised upon the design basis 
given in the Engineering Evaluation Report as derived during the treatability study and 
from respective manufacturers design information. The O&M requirements given relate 
to KMnO^ and carbon usages along with electrical utility requirements. Not included with 
this major equipment list are miscellaneous items such as flow meters, valves, alarms, and 
operational and NPDES monitoring equipment. 

Located in Appendix A is a detailed process and instrumentation diagram which 
depicts all of the equipment and piping necessary to assemble the full-scale system. Please 
refer to this drawing number 352-1002 for additional information. Drawing number 352-
1001, P&ID legend, is supplied to help interpret any coding and symbols used in the 
Process and Instrumentation Diagram. 

3.2 BUILDING REQUIREMENTS 

Drawing numbers 352-1003, General Arrangement—Plan View, and .352-1004, 
General Arrangement—^Elevation located in Appendix A; depict that a building 

approximately 25 ft. high with an area of 48 ft. x 47 ft. in floor size will be required to 
house the entire treatment process. 
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TABLE 3-1 

SUMMARY OF THE MAJOR EQUIPMENT AND 

UTILITY REQUIREMENTS 

I.D. NUMBER [a] DESCRIPTION GENERAL SPECIFICATION CCM REQUIREMENTS [bl 

PRETREATMENT UITH POTASSIUM PERMANGANTE AND SAND FILTRATION 

T-3 

SM-1 

F-1, DSF38 

KMnO^ Chemical Feed 
System 

In Line Static Mixer 

Sand Fliter 

C-1A, C-1B Air Compressor 

ACTIVATED CARBON COLUMN TREATMENT 

P-1 Booster Puqp 

AC-1, AC-2 

P-2 

T-1 

T-2 

T-4 

P-3 

Carbon Colums 

BacicHash Supply Pump 

Backuash Si^iply Tank 

Backwash Holding Tank 

Equalization Tank 

Backwash Bleed Pump 

3,000 gallon tank with 
mixer and metering 
pump. 

145 GPM. 

DynaSand continuous 
backwasing filter with 
sand media of 0.9 mm 
Effective Size and 
<1.5 Uniformity 
Coeffiecient. 

36 SCFM a 50 PS16, 2 
Stage, 10 HP, 3 Phase, 
230/460 Volt. 

200 GPM a 58 FT TDK, 
Centrifugal, 5 HP, 3 
Phase, 230/460 Volt. 

2 - 5,000 lbs. units in 
series with backwash 
capability, 7.5' x 11' 
(diameter x height). 

650 GPM a 58 FT TDH, 
Centrifugal, 15 HP, 3 
Phase, 230/460 Volt. 

6,800 gallon capacity. 

6,800 gallon capacity. 

3,000 gallon capacity. 

10 GPM a 58 FT TDH, 
Centrifugal, 3 HP, 3 
Phase, 230/460 Volt. 

1,473 pounds KNnO,; per 
year. 

NA 

10 gpm reject stream to 
sanitary sewer (POTU). 

1.2 Kilowatt/hr 

3.7 Kilowatt/hr 

6,200 - 9,200 pounds 
per year, tc] 

11.2 Kilowatt/hr 

NA 

NA 

NA 

2.2 Kilowatt/hr 

NOTES: 

Ca] - Refer to Drawing Number 352-1002. 

[b] - Refers to Chemical, Carbon and Utility Requirements. 

tc) - Taken from Reference 3. 

NA • Not Applicable 
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